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ABSTRACT 

The total graduate physics enrolloant was 10^^110 at 
th€ beginning of the 1974*75 academic y€ar ; this represents an 
eight-^year decline from a peak of 15,500 gxaduatt students^ About 90* 
of these students are currently enrolled at Ph.D. granting 
institutions. The data presented in this report come from a survey of 
individual graduate students whose ^aaes w^ce supplied by departiaent 
chairmen; the total nunb^r of respoindents was 6^164 or 7711 of the 
80 00 names received, Thr tables and fliagraas included in this report 
present data concerning asployosnt offers for degree recipients; 
characteristics of the graaaate student pojalaticn and lainority-group 
graduate students; graduate students encollad by subfiald and years 
of graduate study ccmplat^a; sources of support for graduate students 
by sex and degree status; bacKground characteristics of doctorate 
recipients; work activities and physics sukfield for new doctorate 
recipients; and post-^ degree enployient of degree recipients* (UH) 
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Tfit: sur^uy uf (iriitkuitn physics students hns bean condiictnd 
nniuially sincR tN (jurly igeO'sjthis year gr^iduatn iinrrinomy 
studnnts wtnL' incluf.led fur ihu first timo. Hiyhjiyhts of this 
r opart {iru: 

- fl continuing dcjcroast? in thenumLHjr of gradiiato physics 
students anc] dtitjruL* rffclpionts 

- a slight deelini in the employment offers to rjhysics 
fjraduates at tho mastGr's as well as the doctaratc lovul 

- a discussion of the chancjes in tho characteristics of the 
cjraduatG student population which include bfickground, 
sourcQs of support, and stibfiDlds 

- a duscription of the minority grrjups anionn the physics 
students 



The total graduate physics enrol Imont was 10410 at the 
beginning of the academic yoar 1974-7B; this total represents 
an eight year decline from ap^akof 15 500 graduate students, 
About ninety percent of these physics students ara currently 
enrol led at PhD-granting institutions. The data presented in 
this report ccnne from a survey of individual graduate students 
whose names were supplied by department chairmen. The total 
number of respondents to this survey is 6 164 or 77% of the 
8O0D names received. The tables and diagrams included in this 
report represent those data in which the physiCs comnnunity 
hasshovfl/n the greatest interest Additional analyses can be 
prepared upon request. 

Both Figures 1 and 1 1 shovv a six-year trend in thte employment 
mari<Gt for graduate physics degree recipients, and indicate an 
overall decline in employment opportunities. When eonipared 
with the 1 974 graduates the 1975 graduates had a higher 
percentage of both master's and doctorate level physicists 
without Job offers immediately following graduation; also a 
smaller percentage rQceived one Job offer, On the other hand 
more PhD recipients had multiple offers to choose from than 
in the previous year. Multiple offers for new mastars just 
leveled off. 
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Wfj Physical Smnco Study Cummittt^i^ fPSSC} aaunf? mm^rianivcume iiVHtlublo for ij^^noral me^ 
in i960. Since ihc^liito 7960*$ thK> parctintutje of grsduiitf? physics students who took PSSQ in hhjh 
school hm fmntdsfjcf ue^.dify, 



Tible Ih CNafacterlsiies of rninority grBUp graduets students, 1 i74-^B 
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HfU(!''iii |uj|>Hliitiuii witli \\)n*:,\' n! ifuiM,' siilMjrnup'i iIip fimt yffiii 

Iji ailUtiti' nil Mils ,111(1 iMVi) IJM JilfjU t)| (ji iillUiltU {|lH)f IMJ i )M ;i j J KM 1 1 S . 

With vniy ('xui'|)titifi«i Um} (h'lH'fdl cfwirnutci I'^Ucs prMSiMtliMl 
ill tilis t.ihh.' sfjuw litth^ t:hijiuM; Uniw ihost? of tiu? yuitr !)i*fuii^ 
The t)xa*j)tiuiis ,i|j|)ly tu ihti fns! y!?,ii simltinr^. Tln?y incltuju ti 
liiqlitM purfjuntdijt; of wufruffi in 10/4-75, 10% noinpnr nH Willi 
8-''' in thu pnivious yotir, EvtMi inori' finti'wor thy i^ thu lowfM 
jMMnunfano cif foioitjii sluchMitfi nniufuj rhoiTi. In 1973-74 llin 
first yoiir i)rurlutitt? stuthnits [riiiluckHl 23% forrMyn sUitlonts 
whiln 1 974 75 show^ *j (iocldii* to 15%. At tho ^iifm time it 
shoukl hn {Mii[)luist/tHl that thn ni.imlj»;i of first-y(jiii %iU(\unU 
hnrdly ilncliriurl, 2 680 to 2668. 

Thi* tlisti it}ijtiOM of minoiitins /irTiony physicists ccjntiiUM^S ti) 
bo ti topic uf cum\y\i'\ d[}\u iiULTfjsf. fhn fiuestionriiinu fuv this 
survey fists !^ix mifiurity yruups eiiul thu yradunie stmlunts aro 
cfsktHl tu icluntify thumsLHvus in cusu thuy urtj momhors of uny 
of thfiin. Thu cjrouf) 'nl)clLKl "other" is intended to dascribe 
othor minorities arrioncj U.S. jihysi cists. Only ono third of the 
minoritius fjrosentetl in Tablo II ore U.S, citizens bocausu the 
two firnups of Asi<ir snidnrK^ comprisn 63% of thu minority 
nisponclonts and includu a vury hic|ii proportion of non^U.S. 
citi/ons. 



A compcirssDn of the minority fjroups' charactoristics with 
those presentocl in Table t indicates a higher percentage of 
women among black, Asian Indian and Oriental graduate 
phvsics students. 

Thu response from minority ijroup terminal master's degree 
recipients appears to be higher than that of all masters. Such a 



ain)f)fjf ifi(Mi ' 'f rusptJiiHiM; is possihlf hi*i;ciii!.!M'hysif;s 
dnf till iinf.ini r-linif iii'mi ? hm I tin; iiimil mm nf til.ick -; dtx \ < .ffit^ 
liiinoi itjii'i dniofiii ihiw Uh\\ hc (Msidid.ili's cH; ( j.ir I n' f hi' 
infoi n}^uif>n tluiy CfJitli ilnir<? \u tho aiiniidl Sin vi'y ul 
i:nro!lmf?nt'; und DiMjn**;!^, Thi' niiinhnsfd li'iiniiuil nuistiM 's 
dcHin/ffs iiunfnri (hI on hliicks tind nthui ininf:jr!fii?s in 1974- 7[3 

14 iiiKl G7 rni^pt'ctivnly ; this Griifkiati) Stfulnnt Sni vuy 
inciufluii 10and 42 torniiiinl nuiiiters iirnofuj {Uq individual 
1)1 -luk imd uifior minority rospondiMits. 



Tiible III t'stiniati^s thu total niiml)or of yrndunti? studi/uli* in 
jjh.'Viin mnj()i siit)fit.!lds oiid sliows thij distribution of 
studoiitf; with ill viwh subfii?ld lor ouch lo^ol of tjrtjduuto study 
in 1974-75, This iMu is fro{|uently ustMl to nnsyvnr fjurstiooe, 
sLich us: How nuiny doctnrnhlov('l nuch?tjr physicists are I ikoly 
to en tor tho L'nn-)luymfMlt market in tho nOKt two yo;irs? 
Knowinrj thnt \hii mudian number of years spent to ijitiiinn 
PhD is six, tills tabia will providn an n}3proj<imate number of 
ileyrne rDcipients for ayiven subfiukh The vortical ptfrcontafjos 
insido Table III iirn Intondod to give the distrihution of 
sturlent by suhf irHcl at Ofich le\/ol of nraduatu study, 



In comparisori \^ith tho previous year tho data in Table III 
show a nroatDr proportion of bio|jhysics and solid statu 
physicists among thu entering graduate students, 



Students jntorusted in teaching physics as vvell as those who 
unroll in a Cjeneral physics proyram are rTiore likely to hove the 
terminal tnaster's degree as their objective. 



Tablo III. GfaduatG students enrolled in 1974-75 by subfield ind yea^ sf grsduiti study ^mpleted 
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In presenting the differcint sources of support Table IV shows 
that research assistantshlps are primarily offered to the? 
advanced gradtJatti students, Gonsequontly fewor thari 10% of 
those enrolled for a terminal master's flegrnR^ hold research 
assistantships* This table also shows that a somewhat larger 
fraction of vyomen students finance their graduate physics 
edLication by means of savings, loans or family support. What 



this table does not show diroctly is the sex difference related 
to the type of degree. Si^cteen percent of the women graduate 
students but only eleven percent of men graduate students are 
among the candidates for the terminal master's degree. 

Employment as a source of support is most prevalent among 
all candidates who work on terminal master's degrees. 



Fig- Iff, Bsdcgfcund characterjftici of 1974^75 doctorate recipients 
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Thu four characturisticB of thn 1 974-75 doctor^to recipiunts 
presented in Figure 111 inrlicatfj small but riotuworthy chanyi^s 
from the previous year: For example tha respective porcentagus 
of graduates whose bachelor's cjegrnes wore in physics, 
engineormg, mathematics or chemiitry, all Increased, thereby 
reducing the percentage of doctoral cundiclatos with other 
undergraduate majors from 5. 8**11 to 2.8%. Tho catogory 
''other" includes primarily the life scionces; very few social 
science bachelors change to physics in graduate schooL 
Anotfier change is the decline from 26% to less than 23% in 
doctorate recipients who were gracJuate students for seven or 
more years. 



The data presented in Table V forrri an linportant part of our 
evaluation of the employment market for individual physics 
subf ields. Although astrophysics ranks among the subf ields 
chosen by fewer than 10% of the doctoral candidates, 
nevertheless it has the highest percentage of graduates with 
zero job offers. In recent years employers complainecl about 
excessive specialization and a lack of broad training; it seems 
that the "general physics'' group should satisfy that demand 
better than the other groups. Among the masters it may 
appear surprising that the group wi th the highest percentage of 
zero job offers is that without a specialty— general physics. The 
total percentages shown at the bottorii of Table V were 
illustrated in Figures I and IL 



It is important to note that these ernployment offers wore 
reported during the summer of 1 975 when at least some of the 
degree recipients had only started to explore the job market, 
iut the reports with "zero offers" decline as the months pass, 
d the follow-up survey discusses this trend, 
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Many riKijiJosts for iriformalion focus on whether or not the 
tipportLi nitiiis nrfi better for graduates With an experimental 
b^ickgrniind. Table VI wuuld indicate an affirmative answer to 
thatqiiestion by showtny that only 8% of the eKperimentalists 
taut 1 of \hv tfieoreticians had zero Job offers. Also the 
hiyhest f.5{jrcf?nlac]o of multiple offers was reported by graduates 
vvhose (iocforul progrNms inckidecl both experimental and 
theorettcii! rL>sr?arch. 



Table Vj. Employ mgnt offers for 1974-75 phyii*,$ dsetorate redplinti 
by type of resGsrch program 



Doetoral 




Number of offeri 


Total 
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profj mm 
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ExperirDcntiji 
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ne 
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100% 
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64 
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35 
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56 


31 


100% 




Both 
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7 


27 


27 


61 


10 






11 


44 


45 


100% 






N 


60 


320 


207 


587 


100% 






10 


SB 


35 


100% 





There Is a continufng interest in the relationship between the 
subfielcl a student chooses in graduate school and the work 
activity of his first post-degree employment; Table VII presents 
those relationships for new doctorate holders. Since graduating 
classes in recent years have included a large proportion of 
'postdocs', most of whom engage in research regardless of their 
graduato school specialtfos, Table VII Includes a subtotal to 
show the number of *postdocs' for each work activity. Among 
the i76 doctorate recipients, 234 reported that they accepted 
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'hti-lufiii^ s(itjffi*f(fs such ,7.* iftnuisphfif/c f)hysi(:s, physias o f f/aitis, chrmic^if physias tind othi'f 



{jostductarnl ffillowships as their first emptDyrnent. As in 
previous yoars fuwf»r than 10% of the tjraUuatcs start 
enipkjyrnnnt with strniyht teachinc) positions and only onu or 
two porcRnt imtor managemont train inn^ 

As part of the Survey of Enrollments and Decrees physics 
department chairmen reported the total number of terminal 
master's degrees granted in physics to be 849 for the academic 
year 1974-75. ApproKimately 500 candidates for the torminal 
rnaster's degree were identified by thechairnnen on tbelists of 
names. Questionnaires from individuals who respondGCi to the 
Graduate Student Survey totaled only 325, The ffow cfiagram 
of Figure IV analyzes the post-degree plans these graduates 
reported during the summer of 1975, und shows how the 
clistribution of their occupations had changed when a follow- 
up Employment Survey was conducted six months later. 

As one might expect the changes that occurred during that sIk 
month period reflect a reduction in the percentage of those 
who were uncommitted and sought employment. This 
percentagt' decreased from 27 to less than 5, While the 
percentage of respondents who change to other graduate 
study remains almost constant for the two surveys, the 
percentage who report fulUtime employment in the follow^up 
survey is considerably higher namely 76% than the 56% 
measured during the summer of 1975. Thus one can conclude 
that most of the graduates who are uncommitted at the time of 
cjraduation, find employment during thesix^month period that 
follows, rather than having to return to graduate school for 
additional studios. 

A recurring question from graduate students Is what 
ennployment opportunities are there for doctoral physicists? 
Figure V attempts to answer that question by showing the 
choices new doctorate'holders make, and further classifying 
those who enter potentially permanent employment, into 
traditional and non^traditional work activities and employers, 
'haps an important item of information evident from 



Figure V is that 86% of those who choose immucliatc 
emfjloyment are engaged in traditional work activit m and 94% 
work for a '^traditionaT' employer, 

The percentage of graduates who accept postdootoral 
fellowships has declined by 3% from the previous year. On the 
other hand, many graduates among the 1 27 who were still 
uncommitted during the summer of 1975, will accept post- 
doctoral followships within the six-month period thtit follows; 
a comparison of Figures V and VI indicates a change from 
32% to 48%. In the previous year that same increase for a 
corrosponding six^month period was considorably smal}er, 
namely from 35% to 43%. 

To underline the statement that the demand for new doctoral- 
level physicists was not as great in 1975 as it was in 1974 a 4% 
Increase, from 9% to 13% Is shown for those who are 
unemployed and seeking employment, as well as an increase in 
the number of foreign graduates who return to their native 
countries. 

Taking the mobility of physicists into account as they ontor 
their careers we consider the total of 457 doctorate recipients 
a good response to the follow-up survey. The data in Figure VI 
have a similar arrangement to those in Figure V so as to 
facilitate a comparison. Again over 80% of the ennployed 
physicists report a traditional work activity and the perGentage 
of graduatos who are still uncommitted and seeking 
employment has decreased to 2%. Among the 216 ertiploved 
physicists is the small group that started a military career and 
hence is included under "government'^ 

The purpose of listing the graduate school specialties for those 
eleven doctorate recipients who were still seeking ampIovH t 
the following winter. Is to show their diversity. 

The 26 foreign graduates who returned to their native 
countries were not contacted In the follow-up survey. 
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Tiltilo VIM. Initiiil mnjjlayniiirit of r^hysiKS tUjcitiriitn rn«irjji5nts, 1974=70 
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In compan'son with other disci plinos physics attracts a large 
porcentatj© of foreign ciNduato students. While many of them 
prefer to start emplaymtirnt In the U.S, , their chances of 
finding potentially permanent positions have becomD limited 
in recent years. On the other hand, a comparison of tho data 
shown in Table Vllj with those of the tvyo previous years 
points to an increase in theniinnber of postdoctoral fellowships 
available in the U,S. Where employment opportunities in 



foreicjn countries are concerned, only 23 doctorate recipients 
with U,S. citizenship reported their Initial ernployrnent in a 
foreiyn country; the year before 46 graduates out of a similar 
total cited foreign employers. 

The salaries for new graduate degree recipients shown in Table 
IX represent a 7% increase for masters and a 3% increase for 
doctorate recipients over the previous year. 



Table IX. Median monthly saiafiiS** for new graduate pfiysics digree rflcipimUi 1975 
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**Th& sa/arm shown In this tabh are based only on newly nccepted positions. 
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ASTRONOMY 



In ihv. Siitvc^y f)f Tr !ruilm<:nt5 .nui DrHjfccs wiis i?x|fLiiiihHl 
h) ificlutji! ustii HUMTiy ihit.i, PiJl)!ic:ntii)n uf IImi m! lUf^oi is cullud 
titt(Mitii)n tu till.' nufiilH.M uf ijstioiiuiny slUfk.Mits .it (liffuifMit 
lf»vi?ls nncl rr?sii|iiMl in i<»{|iu)5tH for f ioiuil iiifnr nuitioii an 
thoni, Thus, in ilui hu(ji nfWfUj of tin? nciulnmic yuiir 1974-7S 
ijstfunomy (lupfirtniuiit chtiirincMi wfMii corunciucl witfi tlui 
Kiciuust fur llii? wamasui thaw tjriKliiiitu niidfjnrs niul ilotjrt)!] 
rucifjients to coruluut thn first sm vijy of individiial astrafiumv 
stutlnnts, The? rusiilts uf tfiis siirvt^y iwa liirjhl i{jht(?cl in tlii^ 
report. Tlie Stirvi^y of Enrullninrits iiiuj DiHirui?s iiulicntutl ii 
toteil (jriHiutitt' ijstroiioniy i)f rrolhni?rit of 876 stucloiUs for 
1 974-75, astronomy chHirnrun sunt m 723 stiitlunt nanios. 
Afl^r siM)tr<H:tin(j Pont Offif;^^ rt?t'if ris nful stiMlf^nts ifiHiifjibIc* 
fo( this 'uirv<iy wn cuLirTtvtl 580 rL'S|)OruliMHL 

Tabh* K ()resunt5 soven chariJctCM istics uf tWD fjroup^ ul 
stLiclr?nts tind two (jronps of flncjrfM? rccipiontB. Since this tfiu 
first surv«y of it^ kiful, no comiJarisons with fiijrlinr youis tiru 
availalilu. Howovur, u comparison with tho 1974=75 n'^atlnatu 
physics stutlunts shows that astronomers havu n lortjtir 
pernentacjc? of woivv.n nnd <j smallor perci?ntntji> of foroicjn 
sluclunts. Furthormorn n liigfior pnrcyntatjo of nstronomy 
stuclonts received tfifM! cholor's clucjf^oes from PfiD yrantiiuj 
institutions, and only 4"o, as compared with 7%, of the physics 
tjracfuaiQ students are enrDllecl in master'siiranting institutions. 

Table Kl presents the* distrilnjtion of fjratluiitu students by luvel 
of graduate study and lists the seven major subfiolds. The siKth 
stibfielcl listed, stellar atmospheres and spectra. which includes 
solar and stellar interiors and stellar fivolution appears to attract 
the largest nurntaer of graduate students. The lower part of the 
table presents anestimoted number of studGnts at each level of 
study and shows how nnany doctorate recipients liiere are 
among each of the advanced groups of students. 

Table Kll shows what type of support astronomy students get 
rn relation to their subfjeld. While comparatively fewer 
graduate astrononiy students than physics students hold 
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*Th0s€ tot^fn worti ft^portpd by astfonamy d&fJOftniGnt chQirmon us part 
of th& Survey of Enrol Imunts and Dsgre&s, 

teaching assistantships, 30% as cornpared with 37%, the 
proportion whose support consists of research assistnntships or 
fellowships is very similar to that of the graduate physics 
students. Family savings or student loans though, are reported 
by only 3.5% of the physics students vvfipfe Table Kll shows 
7% for that type of support. 



Table XI, Graduate aitfonomy stud#nts dnfolftd during 1974^75 by iubfleld and yeiri of graduate study oempletid 
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*The percentagm Shown in this tatfa am bas§d on S30 respondents to the GrMduatB Student Sufvuy. As part of 
the Sur\/&y of Snro/fm&nts and Degrees astronomy department chairmen reported a fofa/ graduate §nro/tment 
of 876 students. 

**Other$ubffefds includ&l bin&ry stars, pl&n&tary atmospheres, felmivistiQ mtrophysics, the sun and other specialties. 
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Table K|U Soyfcis of lupport of astronomy graduatt itud»nti by iubfi^^d 
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FigyreVII focuses on the 1974-75 astronomy doctorate 
rcinipients from whom vve have 63 Individual reiponses. Only 5 
graduates reported no employment offers and a higher 
percentage than the phvsicists had accepted postdoctoral 
fellovyships, 41%shown in Figure VII compared with 32% for 



tho physics graduates. Another differDnce between ttie 
astronomy and the phyiics doctorate recipie^nts appears lobe 
the median years of graduate study spent to acqiiire that 
degree; it is 5.3 years for astronomy and 5.9 years for physics, 



Fig, VI L Flow djagram-Baekground rfiarartiristlosand po^t^tiodoram plans af 1974^76 digree rtcipiints 
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Type of empjoyer 

University 14 
FFRC 8 
Other 6 
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; Survey of infQilments 
Btid Digraes 



Graduate Stu dint Survay 
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